Halothane presynaptically depresses synaptic transmission in wild-type Drosophila larvae but not in halothane-resistant (har) mutants.
General anesthetics produce important changes in neural function, but the relation between the many individual changes produced by anesthetics in neural components and the responsiveness of the whole organism is uncertain. An analysis of genetically altered animals that have modified responses to volatile anesthetics may help to allay this uncertainty. The authors evaluated the effect of halothane on synaptic transmission at the larval neuromuscular junction in wild-type (Ore-R) and halothane-resistant (har) mutants of Drosophila melanogaster. The body wall muscles, which are innervated by glutamatergic nerves, were voltage clamped at -60 mV using the patch-clamp technique in the whole cell configuration. Nerve-evoked excitatory junctional currents and miniature excitatory junctional currents were recorded. The effects of halothane on the amplitude of these currents were compared in Ore-R and two bar mutants derived from the Ore-R strain. The time course and frequency of miniature excitatory junctional currents also were analyzed in the presence of halothane. In Ore-R, halothane (1.8%; 1.01 mM) significantly reduced the amplitude of nerve-evoked excitatory junctional currents (61.9+/-17% of control, mean +/- SD; n = 7), but not that of miniature excitatory junctional currents. Conversely, in two har mutants, halothane had no effect on the amplitude of either nerve-evoked excitatory junctional currents or miniature excitatory junctional currents. In Ore-R, the frequency of miniature excitatory junctional currents was decreased significantly in the presence of halothane (0.9-2.7%; 0.52-1.46 mM), whereas halothane did not change the frequency in two har mutants. The miniature excitatory junctional current decay time constant, thought to reflect the kinetic properties of junctional glutamate receptor channels, was not changed by halothane in either the Ore-R strain or the har mutants. Halothane depresses synaptic transmission at the wild-type Drosophila neuromuscular junction, most likely by affecting presynaptic properties. The absence of an effect by halothane in the har mutants provides evidence that the depression of presynaptic function at the glutamate-mediated synapses is an important contributor to the way halothane alters the responsiveness of the whole animal.